Abstract-Forkhead box protein A1 (FoxA1) is an evolutionarily conserved winged helix transcription factor with diverse regulatory functions. However, little is known about the role of FoxA1 in acute lung injury (ALI) and pulmonary cell injury. In this study, an in vivo model was employed whereby rats were administered an intravenous injection of oleic acid (OA, 0.1 ml/kg), and alveolar type II epithelial cells (AT-2 cells) injury was induced by hydrogen peroxide (H 2 O 2 ) in vitro. OA injection resulted in lung injury and AT-2 cells apoptosis in vivo. OA injection and H 2 O 2 upregulated FoxA1 mRNA and protein in lung tissue of the in vivo ALI model and in H 2 O 2 challenged AT-2 cells. Overexpression of FoxA1 promoted apoptosis, whereas FoxA1 deficiency, induced by antisense oligonucleotides, decreased AT-2 cells apoptosis induced by H 2 O 2 , as shown by flow cytometry. These results suggest that FoxA1 may play an important role in ALI by promoting apoptosis of pulmonary epithelial cells.
INTRODUCTION
Acute lung injury (ALI) or acute respiratory distress syndrome (ARDS) is a severe complication and a significant cause of mortality in critically ill patients [1] [2] [3] [4] . Despite decades of research, few therapeutic strategies for clinical ALI/ARDS have emerged, and the current specific treatment options remain limited [5] [6] [7] [8] [9] . ALI/ARDS continues to be an important contributor to prolonged mechanical ventilation in the intensive care unit, and ALI/ARDS-associated mortality remains high at 30-50% despite optimal supportive care [4, 6, 7, 9] .
Intravenous injection of pure oleic acid (OA) has been demonstrated to cause respiratory distress in several different animal species. The precise mechanism by which OA promotes lung injury is not clear but appears to involve the production of reactive oxygen species leading to endothelial and epithelial cell damage [10] [11] [12] .
Many studies suggest that the epithelial injury that occurs during ALI/ARDS may be attributed to apoptosis of alveolar epithelial cells in response to soluble mediators such as Fas ligand, and that blockade of such mediators may be beneficial in preventing or treating ALI/ARDS [13, 14] .
Forkhead box A1 (FoxA1; previously termed hepatocyte nuclear factor (HNF)-3α) is a member of the winged helix family of transcription factors and shares structural similarities with FoxA2 and FoxA3 (previously termed HNF-3β, and γ, respectively). Foxa genes are widely expressed during embryonic development in vertebrates. During formation of the definitive endoderm, FoxA1 is detected in the notochord and floor plate [15] [16] [17] [18] . Later in embryonic development and in adulthood, FoxA1 is detected in tissues of endodermal, ectodermal, and mesodermal origin [19] [20] [21] . In the lung, FoxA1 and FoxA2 are first expressed at the onset of lung bud formation and expression persists in the adult lung, where FoxA1 and FoxA2 are coexpressed in epithelial cells in conducting airways and in alveolar type II epithelial cells (AT-2 cells) [19] . Although FoxA1 is not required for respiration at birth, deletion of FoxA1 influences lung morphogenesis and epithelial cell differentiation at distinct times during perinatal development. Before birth, FoxA1 deletion in the mouse lung delayed maturation of AT-2 cells and bronchiolar Clara cells. Immunostaining for surfactant protein (SP)-B and SP-C was positive but reduced in the Foxa1−/− mice before birth, whereas Clara cell secretory protein (CCSP) mRNA and protein expression was markedly delayed in the Foxa1−/− mice [22] . Despite stage-specific decreases in SP-B and SP-C, Foxa1−/− mice survived at birth [22] . The delay in maturation before birth due to FoxA1 deletion could render Foxa1-deficient mice susceptible to respiratory distress at earlier gestations [22] . Recently it has been reported that FoxA1 can attenuate NKX2.1-dependent transcription of surfactant protein A (SP-A), and that SP-A is an inhibitor of apoptosis in AT-2 cells in vivo [23] [24] [25] . Given the role of FoxA1 in lung maturation and in attenuation of SP-A transcription, we hypothesized that FoxA1 may be involved in the pathophysiology of ALI.
In the present study, expression of FoxA1 during ALI was investigated in a rat model of ALI and in the AT-2 cells. In addition, the role of FoxA1 in apoptosis of AT-2 cells was investigated.
MATERIAL AND METHODS

Animals
All animal procedures were performed according to the Helsinki declaration and approved in advance by the Animal Care and Use Committee of Central South University, Changsha China. Sprague-Dawley rats (156±13.8 g) were purchased from the Experimental Animal Center of Central South University and allowed to acclimate for 3 days before experimentation. Animals were fed rodent chow and water ad libitum.
ALI Model
Rats were randomly divided into eight groups. ALI was induced by injection of OA (0.1 mL/kg; Sigma, St. Louis, Mo) into the caudal vein for a 1-min period. Rats were anesthetized by intraperitoneal injection of 10% chloral hydrate (QingDao YuLong Algae CO. LTD., QingDao, China) and kept in the supine position while spontaneous breathing was monitored. Rats were sacrificed at 0, 0.5, 1, 2, 4, 8, 16, 24 h after injury, and those sacrificed at 0 h were used as controls. After the experimental protocol was completed, lung tissue from all animals (n=3 per time point) was rapidly obtained from the right upper lobe and desiccated in an oven at 60°C for 72 h so that the lung wet/dry weight ratio could be measured. ALI induction was verified by pathological examination of the lung.
Lung Histopathology
At necropsy (n=3 per time point), the left lung was excised and fixed with 4% paraformaldehyde. After 24 h the lung tissue was dehydrated with graded alcohol and embedded in paraffin at 52°C. Sections were prepared and stained with hematoxylin and eosin for evaluation of the severity of lung injury. Each lung section was blindly assigned a lung injury score (LIS) by two pathologists using the method described by Nishina et al. [26] . Briefly, lung tissue sections were assessed for alveolar congestion, hemorrhage, infiltration or aggregation of neutrophils in the airspace or vessel wall, and thickness of the alveolar wall/hyaline membrane. The degree of lung injury was scored as follows: 0, minimum; 1, mild; 2, moderate; 3, severe; and 4, maximum damage. For each animal, six high-magnification fields were randomly selected for grading and an average LIS score was calculated.
Caspase-3 Activity Assay
Caspase-3 activity was determined using a caspase-3 activity kit (Beyotime Institute of Biotechnology, Haimen, China). At 0, 0.5, 1, 2, 4, 8, 16, 24 h after OA administration (n=3 per time point), rats were sacrificed. Lung tissue from all animals (n=3 per time point) was rapidly obtained from the right lower lobe was collected, rinsed with cold phosphate-buffered saline (PBS), and homogenized on ice in lysis buffer (3-10 mg/100 μl). Homogenates was transferred to 1.5 ml centrifuge tubes, lysed on ice for 5 min and centrifuged at 18,000 g for 10 min at 4°C. Caspase-3 activity assays were performed in 96-well microtitre plates by incubation of 10 μl tissue lysate protein in 80 μl reaction buffer (1% NP-40, 20 mM Tris-HCl (pH 7.5), 137 mM Nad and 10% glycerol) containing 10 μl caspase-3 substrate (Ac-DEVD-pNA) (2 mM) at 37°C for 4 h. Samples were measured with an ELISA reader at an absorbance of 405 nm. Caspase-3 activities were expressed as the percentage of enzyme activity compared to control. All experiments were carried out in triplicate.
Assessment of AT-2 Cells Apoptosis in Lung Tissue of ALI
The TUNEL method was used to identify apoptotic cells in dewaxed paraffin sections (ApopTag peroxidase in situ apoptosis detection S7100-kit; Oncor-Appligene, Heidelberg, Germany) according to the manufacturers recommendations. In short, paraffin-embedded sections were deparaffinized, pretreated with proteinase K, and rinsed and quenched in 3% H 2 O 2 . Samples were next incubated with terminal deoxynucleotidyl transferase (TdT), in the presence of biotinylated nucleotides. The slides were then washed with stop-wash buffer, incubated with streptavidin labeled horseradish peroxidase (HRP) and rinsed and stained with diaminobenzidine (DAB). As a control, consecutive sections were treated identically only with TdT being omitted in the primary incubation step.
TUNEL/anti-MNF116 Double Staining
The TUNEL method was used as described above. Subsequently, sections were additionally stained with the monoclonal anticytokeratin antibody MNF116 (Dako, Carpinteria, Calif., USA), which is an established marker of AT-2 cells [27] . Sections were blocked using 0.1% bovine serum albumin in Tris buffered saline (TBS; Sigma-Aldrich), followed by incubation with the MNF-116 antibody (monoclonal mouse anti-human cytokeratin clone MNF-116; DakoCytomation, Hamburg, Germany; 1:150 dilution in TBS). Antigen detection was performed by using an alkaline phosphatase color development kit (Dingguo, Beijing, China), according to the manufacturers recommendations. For staining of nuclei, nuclear fast red (Dingguo, Beijing, China) was used.
Preparation of AT-2 Epithelial Cells
Alveolar type 2 cells were isolated as described previously [44, 45] . In brief, untreated animals were killed by exsanguination via the descending aorta in a deep intraperitoneal anesthesia as described above. Lungs were perfused with PBS via the right ventricle. To reduce AMs in the lung, the trachea was cannulated and was repeatedly flushed with PBS (eight times, 10 mL). Next, the lungs were placed for 20 min in a water bath (37°C). Forty milliliters of PBS containing 172 U of elastase (Worthington Biochemical, Freehold, NJ), was slowly infused into the airways via the intratracheal catheter. The heart and remaining connective tissue were then removed, and the lungs were minced with scissors after adding 1,000 U of DNAse I (Sigma). Enzyme activity was blocked by adding 5 mL of ultralow IgG FCS (Life Technologies, Rockville, Md). The cell suspension was then incubated at room temperature, gently stirred for 20 min, and filtered successively through polyester meshes of 500-, 200-, and 105-μm pore diameter (VWR International, Darmstadt, Germany) and afterward suspended in 30 mL DMEM (Life Technologies). The cells were centrifuged at 450 g for 10 min and then resuspended in 45 mL of DMEM. Next, the cells were plated in 100-mm Petri dishes precoated with rat IgG (30 2 g/mL; Sigma) and incubated for 1 h at 37°C to remove remaining AMs. AT-2 cells were then carefully collected by rinsing the Petri dishes with DMEM three times. After centrifugation, the cell pellet was carefully resuspended in 10 to 20 mL DMEM containing 1% penicillin, 1% streptomycin, 1% L-glutamine (200 mM), and 1% nonessential amino acids (10 mM) (all from Life Technologies, Grand Island, NY), in the presence of 10% heatinactivated FBS. Cells were counted, and viability was tested by trypan blue and found to be greater than 95%. Finally, cells were plated on eight-well chamber slides (Lab-Tek II, with cover RS glass slides, Nalge Nunc Int, Naperville, Ill) at a cell count of 1×10 6 /mL (0.5 mL per well). Cells were washed after 48 h of culture in an incubator at 37°C at a 5% CO 2 atmosphere to remove nonadherent cells. After further incubating cells with DMEM containing 0.5% FBS, 2% nonessential amino acids, 2% penicillin/streptomycin, and 2% L-glutamine for 18 h, AT-2 cells were used for experiments.
Cell Culture and Induction of Acute Cell Injury
For the incubation experiments, AT-2 cells from untreated male Sprague-Dawley-rats were cultured for 66 h as described above. Since reactive oxygen species are the main mediators of OA-induced ALI, we used H 2 O 2 to simulate the pulmonary epithelial cell injury that occurs in ALI. AT-2 cells were stimulated with hydrogen peroxide (H 2 O 2 , 0.5 mM, Xilong Chemical Factory, China). A dose of H 2 O 2 was chosen that was consistent with previous reports [28, 29] and with our pilot study, in which we found that a lower dose (0.25 mM) of H 2 O 2 did not induce obvious AT-2 cells injury. At 0, 1, 2, 4, 8, 16, 24 h after treatment, cells were harvested and mRNA and protein was extracted to determine FoxA1 expression. Cells harvested at 0 h were used as control.
RNA Extraction, and Reverse TranscriptionPolymerase Chain Reaction
Total RNA from frozen lung tissue and AT-2 cells was extracted with TRIzol reagent (Invitrogen) according to the manufacturers instructions. 1 μg of total RNA was reverse transcribed using a reverse transcription kit (Fermentas) and PCR was performed using the Biometra iCycler (Biometra). For PCR amplification, the following primers were used: GAPDH, 5′-AAG CCC ATC ACC ATC TTC CA-3′ (Forward) and 5′-CCT GCT TCA CCA CCT TCT TG-3′ (Reverse); FoxA1, 5′-AGC TGC ATG TCC TTG GTT CT-3′ (Forward) and 5′-TGC CTG AAG CTT GTG ACA TC-3′ (Reverse).
Western Blot Analysis
Protein lysates from frozen lung tissue and AT-2 cells were resolved on 12% SDS-PAGE gels and then transferred to PVDF membranes (Schleicher & Schuell). Membranes were blocked overnight in PBS containing 10% nonfat dry milk with 0.5% Tween-20, and incubated with primary antibodies for 2 h. HRPconjugated anti-rabbit or anti-mouse IgG was used as the secondary antibody. Immunoreactive bands were visualized using DAB (Boster Biological Technology, China). Anti-glyceraldehyde-3-phosphate dehydrogenase (GAPDH) was used to normalize for equal amounts of proteins and to calculate the relative induction ratio. The following antibodies were used: Rabbit anti-FoxA1 polyclonal antibody (Abcam, UA); mouse anti-GAPDH) monoclonal antibody (Sigma); HRP-conjugated antimouse and anti-rabbit IgG (Boster Biological Technology, China).
Generation of Constructs
Oligonucleotide primers were designed to amplify the coding sequence of rat FoxA1 yielding a 1.4 kb product. The oligonucleotide primers are as follows: FoxA1, 5′-CCG GAA TTC AGG GTG GCT CCA GGA TGT TAG-3′ (Forward) and 5′-CCC AAG CTT GAA GTG TTT AGG ACG GGT ATG-3′ (Reverse). The PCR product was electrophoresed on a 0.9% agarose gel and the 1.4 kb fragment was purified with a Qiagen purification system (Qiagen). The resulting fragment was inserted into the pcDNA3.1(−) vector (Stratagene) and sequenced commercially (Invitrogen).
Lipofectamine-Mediated Gene Transient Transfection
Transient transfection of AT-2 cells was performed according the manufacturers instructions using lipofectamine 2000™ (Invitrogen). Briefly, approximately 5× 10 5 cells were seeded to flasks containing 5 mL of appropriate complete growth medium and incubated at 37°C with 5% CO 2 until the cells were 70% to 80% confluent (24 h 
Loss-of-Function Assay with Morpholino Oligonucleotides
A FoxA1 morpholino antisense oligonucleotide was designed to target the site of FoxA1 translation initiation (FoxA1-AS, tcttcacagttcctaacat) and was synthesized commercially (Invitrogen). 24 h after plating, morpholinos were transfected into AT-2 cells using lipofectamine 2000™ according to the manufacturer's instructions (Invitrogen). The specificity of the antisense oligonucleotide was validated by employing a control oligonucleotide (FoxA1-Ctrl, gcggagccaggtctagctt) and a lipofectamine only treated sample (Lipo). Cells were treated with 0.5 mM H 2 O 2 for 24 h to induce apoptosis.
Analysis of Apoptosis by Flow Cytometry
The apoptosis rate was measured using flow cytometry. Briefly, AT-2 cells were washed with PBS (pH 7.4), fixed in cold 70% (v/v) ethanol, and incubated at −20°C for at least 2 h. The fixed cells were harvested by centrifugation at 250 g for 5 min. Cell pellets were resuspended in 1 ml of PBS at room temperature for 10 min, centrifuged and resuspended in 500 μl of PBS containing 0.2 g/L RNase A, and incubated at 37°C for 30 min. After incubation, the cells were stained with 20 g/L propidium iodide at 4°C for 30 min. Cellular fluorescence was measured using a FACSCalibur flowcytometer (BD BioSciences, San Jose, CA, USA). The relative DNA content indicated the cell cycle distribution of a population of cells. Apoptotic cells resulted in the appearance of a subdiploid peak in the cell cycle profile. The percentage of apoptotic cells was determined using BD CellQuest software (BD BioSciences).
Statistical Analysis
The statistical software SPSS version 11.5 was used for data analyses. All data were expressed as the mean± SD. Continuous parametric data were subjected to analysis of variance followed by the Student-Newman-Keuls post hoc test for determining differences between groups. A Nemenyi test was used to detect any lung injury score differences between groups. A chisquare test was used to determine statistical differences in the rate of apoptosis. A p value <0.05 was considered statistically significant.
RESULTS
Assessment of Degree of Lung Injury in OA-induced ALI
Lung wet/dry weight ratio was significantly increased at 0.5-24 h following OA injection and maximum lung wet/dry weight ratio occurred at 1 h (Table 1) . Histological examination by light microscopy revealed that in control lung, alveoli were fully distended and no alveolar wall edema or congestion was found. Occasional inflammatory cells were scattered throughout the lung. In contrast, all typical features of OA-induced lung injury were observed in the lung tissue from OAtreated animals as early as 1 h after treatment. Features observed that were consistent with ALI included: alveolar hemorrhage, destruction of alveolar attachment points, an increased number of interstitial cells and extensive neutrophil infiltration (Fig. 1) , which were most pronounced 24 h after OA challenge. The LIS was significantly increased in the OA group (Table 1) . These results demonstrated that the induction of ALI in rat using OA was successful.
Apoptosis of AT-2 Cells in Lung Tissue of Rats Displaying ALI
Since caspase-3 has been shown to play a pivotal role in the execution phase of apoptosis [30] , we examined caspase-3 activity in lung tissue. As shown in Fig. 2a , following administration of OA, lung tissue displayed a significant increase in caspase-3 activity from 4 h, and maximal caspase-3 activity was observed 16 h after OA treatment.
Double immunostaining for TUNEL and the specific AT-2 cells marker MNF116 [27] revealed that AT-2 cells apoptosis was induced at 4 h following OA injection, and reached a maximum at 24 h (Fig. 2b) .
Expression of FoxA1 in Lung Tissue of Rats Displaying ALI
As shown in Fig. 3a and b, OA treatment led to a sustained increase in FoxA1 mRNA levels from 0.5 to 24 h and FoxA1 protein levels from 2 to 24 h. Maximal expression levels of FoxA1 mRNA and protein were observed at 8 h or 24 h, respectively.
Evaluation of FoxA1 Expression and Apoptosis following H 2 O 2 -mediated Injury of the AT-2 Cells
Following treatment of AT-2 cells with H 2 O 2 (0.5 mM), FoxA1 mRNA and protein were increased at 1 h and 2 h. Interestingly, maximum expression of FoxA1 mRNA and protein were also found at 8 h and 24 h. (Fig. 4) . Additionally, flow cytometry data demonstrated that apoptosis was significantly increased at 16 and 24 h in response to H 2 O 2 (0.5 mM) (Fig. 5 ).
Role of FoxA1 in H 2 O 2 -mediated Apoptosis of AT-2 Cells
In order to determine the role of FoxA1 in H 2 O 2 -mediated apoptosis of AT-2 cells, cells were transfected with FoxA1 antisense oligonucleotides. Successful inhibition of basal FoxA1 expression was assessed by RT-PCR and Western blot (Fig. 6a) . Following antisense-mediated inhibition of basal FoxA1 expression, H 2 O 2 (0.5 mM)-mediated apoptosis was significantly decreased compared to control groups at 24 h (Fig. 6b) . The effect of FoxA1 overexpression on apoptosis of AT-2 cells was also assessed. As shown in Fig. 6c and d, over-expression of FoxA1 increased the rate of H 2 O 2 -mediated apoptosis in AT-2 cells at 24 h.
DISCUSSION
ALI/ARDS usually occurs during the late stages of many severe illnesses, and the mortality rate remains Fig. 2 . Apoptosis of pulmonary epithelial cells in rat lung tissue of ALI induced by oleic acid. a Caspase-3 activation in lung tissue treated with oleic acid (0.1 ml/kg, i.v.). Caspase-3 activities at different time points were determined using a caspase-3 activity kit. Values were expressed as the ratio of caspase-3 activation levels to control levels, and the value of control was set to 1. The relative values of all samples were determined and expressed as means±SD for three experiments carried out in duplicate. *, Statistically significant versus control group P<0.05. b Co-staining for TUNEL activity (brown), and MNF116 (blue) which stains alveolar epithelial type II cells. I, control rat lung demonstrating no apoptosis in alveolar cells (×400); II rat lung 24 h after OA injection demonstrates apoptosis in alveolar type II epithelial cells.
apoptosis high. Some advances in ALI/ARDS treatment including preventive low-volume ventilation, administration of activated protein C, and administration of high doses of steroids alone or in combination with immunosuppressants have been considered to have beneficial effects and are prescribed for ALI/ARDS patients [7, 31] . However, clinical trials have failed to show improved survival of patients at either late or early stages of ARDS.
The role of cellular apoptosis in ALI is complex. Two main hypotheses linking apoptosis with the pathogenesis of ALI have been postulated, namely the "neutrophil hypothesis" and the "epithelial hypothesis".
The neutrophil hypothesis suggests that neutrophil apoptosis plays an important role in the resolution of inflammation, and predicts that inhibition of neutrophil apoptosis or inhibition of apoptotic neutrophil clearance is deleterious in ALI [32, 33] . The epithelial hypothesis suggests that the epithelial injury that occurs during ALI is associated with apoptotic death of alveolar epithelial cells and predicts that anti-apoptotic therapeutic agents may be beneficial in preventing or treating ALI [13, 34, 35] . Our results showed that caspase-3 activity was increased in lung tissue following challenge with OA. In addition, co-staining for TUNEL and anti-MNF116 demonstrated that OA injection induces apoptosis of AT-2 cells. The rate of apoptosis was also demonstrated to be increased in AT-2 cells treated with H 2 O 2 (0.5 mM), a main mediator of OA-induced ALI [10] [11] [12] . These results demonstrate that AT-2 cells apoptosis occurs during OA-induced ALI.
It is well accepted that FoxA1 plays a critical role in the development and function of the lung [22, [36] [37] [38] , but to our knowledge this is the first investigation of the role of FoxA1 in ALI. Here, we have demonstrated that FoxA1 mRNA and protein levels are upregulated in rat lung tissue following treatment with OA, suggesting a potential role for FoxA1 in OA-induced ALI. In the adult lung, FoxA1 is expressed in epithelial cells of conducting airways and in AT-2 cells [19] . In addition to being targeted by pathogens, inflammatory cells, and mediators, epithelial cells are also actively involved in the regulation of the inflammatory response [39, 40] . Therefore, we treated AT-2 cells with H 2 O 2 (0.5 mM) to simulate the acute pulmonary epithelial cell injury observed in vivo. Using this in vitro model of ALI, we found that expression levels of FoxA1 mRNA and protein was also significantly increased. In addition, we observed a similar FoxA1 expression pattern in both ALI model of rat and cell injury model of AT-2 cells, with maximal expression occurring at 8 h (mRNA) and 16 h (protein). Taken together, these data suggest that FoxA1 may play an important role in ALI.
Given that a significant increase in FoxA1 expression and a significant increase in apoptosis was observed in both the in vivo and in vitro model of ALI, we hypothesized that FoxA1 might play an important role in apoptosis of AT-2 cells. To further investigate this, we overexpressed FoxA1 using expression constructs and inhibited FoxA1 expression using antisense oligonucleotides. The results demonstrated that the apoptosis rate of AT-2 cells was increased following FoxA1 overexpression. In contrast, inhibition of FoxA1 resulted in decreased apoptosis 24 h after H 2 O 2 treatment. These results suggest that FoxA1 promotes apoptosis of AT-2 cells in ALI. However, H 2 O 2 -induced apoptosis in AT-2 cells was not completely abolished by the transfection of FoxA1 antisense oligonucleotides ( Fig. 6a and b) . This may be due to incomplete knockdown of FoxA1 using the antisense approach, or alternatively mechanisms of H 2 O 2 -mediated apoptosis may involve activation of further pro-apoptotic genes.
The regulation of pulmonary epithelial cell apoptosis is under investigation in several studies. In patients with ALI, up-regulation of p53 and WAF1 (cyclindependent kinase inhibitor p21) in pulmonary epithelial cells has been demonstrated. p53 and WAF1 are nuclear proteins that are important in cell cycle regulation and homeostasis. Upregulation of these proteins in response to DNA damage either inhibits cell division or facilitates apoptosis. Bardales et al. [39] reported that alveolar pneumocytes isolated from humans with ALI demonstrate upregulation of the pro-apoptotic protein, Bax [39] . In addition, several lines of evidence implicate Fas and Fas ligand in alveolar epithelial cell apoptosis during ALI [13, 14, 34, [41] [42] [43] . However, this is the first investigation into the role of FoxA1 in apoptosis during ALI. We hypothesize that the transcription factor FoxA1 promotes apoptosis of AT-2 cells during ALI through regulation of apoptosis-related genes. Further investigation is needed in order to elucidate the exact mechanism by which FoxA1 mediated apoptosis during ALI.
In summary, our study demonstrates that FoxA1 is induced in rat lung tissue during ALI and in H 2 O 2 -treated human pulmonary epithelial cells. FoxA1 potentially acts as a pro-apoptotic transcription factor and may play an important role in type II pulmonary epithelial apoptosis in ALI. Further clarification of the exact role of FoxA1 in pulmonary epithelial cell apoptosis may have clinical significance for the pathogenesis and treatment of ALI.
